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A. CLASSIFICATION OF SUBJECT MATTER . 

IPC 6 C09K11/06 H05B33/14 C07D401/00 



According to International Patent Classification (I PC) or to both national classification and IPC 
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IPC 6 C09K H05B C07D 
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Citation of document, with indication, where appropriate, of the relevant passages 
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"E" earner document but published on or after the international 

filing date 
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"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T- later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document ts taken alone 

-Y* document of particular relevance; the claimed invention 

cannot be considered to Involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 
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FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 
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PCT/GB98/01587 


International filing date (day/month/year) 
01/06/1998 
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02/06/1997 


International Patent Classification (IPC) or nal 
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tional classification and IPC 
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ISIS INNOVATION LIMITED et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 



and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

8 This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheets. 
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I S Basis of the report 

II □ Priority 

til □ Non -establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V S Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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VII □ Certain defects in the international application 
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I. Basis of the r port 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

I -25 as originally filed 

Claims, No.: 

1-10,16-20 as originally filed 

I I -1 5,21 -23 as received on 05/06/1 999 with letter of 02/06/1 999 
Drawings, sheets: 

1/3-3/3 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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V. Reasoned statement und r Article 35(2) with r gard to novelty, inv ntive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novetty(N) Yes: Claims 1-23 

No: Claims 

Inventive step (IS) Yes: Claims 1-23 

No: Claims 

Industrial applicability (IA) Yes: Claims 1 -23 

No: Claims 



2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes I- VIII. Sheet 2) (January 1994) 



INTL. .NATIONAL PRELIMINARY International application No. PCT/GB98/01 587 
EXAMINATION REPORT - SEPARATE SHEET 



Paragraph V: 

1 . Relevant cited prior art: 

D3 WO-A-93 1 1 433 

2. The disclosure D3 relates to luminescent lanthanide comprising a lanthanide ion 
and a chelate. The chelator comprises three unsaturated heterocyclic rings 
covalently coupled to each other and additionally two chelating groups. The 
structure of the heterocyclic rings is formed from either one 2,6-pyridylene and 
two five-membered unsaturated heterocyclic ring moieties or two 2,6-pyridylene 
and one five-membered unsaturated heterocyclic ring moiety. 1 ,3-pyrazolylene is 
among the list of possible heterocyclic five-membered rings (claim 1; Examples 
17, 18; Compounds 17, 18). Trispyrazolylborates ligands are not disclosed. The 
chelate forms in which the chelate groups together with the heterocyclic ring 
structure are chelated/complexed to the lanthanide ion. Example 18 describes an 
europium(lll) chelate wherein the chelate ligand comprises two pyrazolyl groups in 
which one nitrogen atom of the pyrazolyl moiety forms a coordinate bond to the 
metal. 

The chelates are useful as probes in time-resolved fluorescence microscopy, 
cytometry, multilabelling techniques and in process controls in industry. Their 
application in light emitting devices is not disclosed or suggested. 

Therefore, the subject-matter of claims 1 to 23 fulfills the requirements of Articles 
33(2) and 33(3) PCT. 
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1 1 . Organometallic complex having the formula (I) 

[(Z ( L) 3 ) P M] A q 
(I) 

wherein Z, p, R\ R 2 , R 3 , R\ L, A, q and M are as defined in 
claim 3 and: 

R 4 and/or R 2 is -(CX 2 ) n X wherein n is 0 or a positive integer 
from 1 to 6 and X is halogen; or R 4 is orthodihalogenated or 
orthodiperhalomethylated aryl, optionally further substituted 
on the aryl ring; or 

R 2 and R 3 or R 3 and R 4 are linked so as to form a fused 
aromatic or non-aromatic ring system with the pyrazolyl ring 
of L. 

12. Complex as claimed in claim 1 1, wherein M is Tb, Ce, Eu, Er, 
Gd, Tm, Sm or Nd. 

13. Complex as claimed in claim 11 or claim 12, wherein R 4 is 
trifluoromethyl. 

14. Complex as claimed in any one of claims 11 to 13, wherein R 3 
is hydrogen and R 2 is trifluoromethyl. 



1 5. Complex as claimed in any one of claims 11 to 14, wherein Z 
is H-B. 
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21. Light emitting material comprising an organometallic complex 
either as a film or dispersed within a matrix, the organometallic 
complex being a complex according to claim 1 1 , wherein the ligands 
are optionally fluorinated and are arranged about the metal such that 

o 

there are no carbon-hydrogen bonds within 5A of the metal centre. 

22. Light emitting material as claimed in claim 21, wherein the 
ligands are tridentate and there are two ligands per metal ion in the 
complex. 

23. Light emitting material as claimed in either claim 21 or claim 
22, wherein the complex is a complex according to any one of 
claims 1 2 to 17. 
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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 


This International Search Report consists of a total of 2 sheets. 




| Xl It is also accompanied by a copy of each prior art document cited in this report. 


1. 


| | Certain claims were found unsearchable (see Box I). 


2. 


| | Unity of invention is lacking (see Box II). 


3. 


| | The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 
international search was carried out on the basis of the sequence listing 
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filed with the international application. 




□ 


furnished by the applicant separately from the international application, 

| | but not accompanied by a statement to the effect that it did not include 
matter going beyond the disclosure in the international application as filed. 




□ 


Transcribed by this Authority 


4. 


With regard to the title, 


the text is approved as submitted by the applicant 




□ 


the text has been established by this Authority to read as follows: 


5. 


With regard to the abstract, 








the text is approved as submitted by the applicant 




□ 


the text has been established, according to Rule 38.2(b), by this Authority as it appears in 
Box III. The applicant may, within one month from the date of mailing of this International 
Search Report, submit comments to this Authority. 


6. 


The figure of the drawings to be published with the abstract is: 




Figure No. — Q 


as suggested by the applicant. None of the figures. 




□ 


because the applicant failed to suggest a figure. 
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because this figure better characterizes the invention. 
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1 1 . Organometallic complex having the formula (I) 

f(Z ( L) 3 ) P M] A q 
(I) 

wherein Z, p, R\ R 2 , R 3 , R 4 , L, A, q and M are as defined in 
claim 1 and: 

R 4 and/or R 2 is -(CX 2 )„X wherein n is 0 or a positive integer 
from 1 to 6 and X is halogen; or R 4 is orthodihalogenated or 
orthodiperhalomethylated aryl, optionally further substituted 
on the aryl ring; or 

R 2 and R 3 or R 3 and R 4 are linked so as to form a fused 
aromatic or non-aromatic ring system with the pyrazolyl ring 
of L. 

12. Complex as claimed in claim 10, wherein M is Tb, Ce, Eu, Er, 
Gd, Tm, Sm or Nd. 

1 3. Complex as claimed in claim 1 1 or claim 1 2, wherein R 4 is 
trifluoromethyl. 

14. Complex as claimed in any one of claims 11 to 13 f wherein R 3 
is hydrogen and R 2 is trifluoromethyl. 



15. Complex as claimed in any one of claims 1 1 to 14, wherein Z 
is H-B. 



WOl 98/55561 



PCT/GB98/01587 
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21. Light emitting material comprising an organometallic complex 
either as a film or dispersed within a matrix, the organometallic 
complex being a complex of a trivalent lanthanide metal with from 1 
to 3 ligands wherein the ligands are optionally fluorinated and are 
arranged about the metal such that there are no carbon-hydrogen 
bonds within 5A of the metal centre. 

22. Light emitting material as claimed in claim 21, wherein the 
ligands are tridentate and there are two ligands per metal ion in the 
complex. 

23. Light emitting material as claimed in claim 21 or claim 22, 
wherein the complex is a complex of any one of claims 1 1 to 1 7. 
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Basis of the report 


II 
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Priority 


III 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 
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Lack of unity of invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 


VI 
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Certain documents cited 


VII 
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Certain defects in the international application 
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Certain observations on the international application 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
- response to an invitation under Articie 14 are referred to in this report as "originally filed" and are not annexed to 

the report since they do not contain amendments.): 

. Description, pages: 

I -25 as originally filed 

Claims, No.: 

1-10,16-20 as originally filed 

I I -1 5,21-23 as received on 05/06/1 999 with letter of 02/06/1 999 
Drawings, sheets: 

1/3-3/3 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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EXAMINATION REPORT International application No. PCT/GB98/01 587 



r 

V. R asoned stat ment under Articl 35(2) with regard to nov tty, inv ntive step r industrial 
» applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


1-23 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-23 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-23 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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Paragraph V: 

1 . Relevant cited prior art: 

D3 WO-A-93 1 1 433 

2. The disclosure D3 relates to luminescent lanthanide comprising a lanthanide ion 
and a chelate. The chelator comprises three unsaturated heterocyclic rings 
covalently coupled to each other and additionally two chelating groups. The 
structure of the heterocyclic rings is formed from either one 2,6-pyridylene and 
two five-membered unsaturated heterocyclic ring moieties or two 2,6-pyridylene 
and one five-membered unsaturated heterocyclic ring moiety. 1 ,3-pyrazolylene is 
among the list of possible heterocyclic five-membered rings (claim 1; Examples 
17, 18; Compounds 17, 18). Trispyrazolylborates ligands are not disclosed. The 
chelate forms in which the chelate groups together with the heterocyclic ring 
structure are chelated/complexed to the lanthanide ion. Example 18 describes an 
europium(lll) chelate wherein the chelate ligand comprises two pyrazolyl groups in 
which one nitrogen atom of the pyrazolyl moiety forms a coordinate bond to the 
metal. 

The chelates are useful as probes in time-resolved fluorescence microscopy, 
cytometry, multilabelling techniques and in process controls in industry. Their 
application in light emitting devices is not disclosed or suggested. 

Therefore, the subject-matter of claims 1 to 23 fulfills the requirements of Articles 
33(2) and 33(3) PCT. 
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